Can Macedonian Hotels Be Green: The Evidence of Hotel "Flamingo" - Gevgelija, Macedonia by Petrevska, Biljana & Cingoski, Vlatko
UDC 621 
CODEN: MINSC5 
In print: ISSN 1857 – 5293 
























Mech. Eng. Sci. J. Vol. No. pp. Skopje 
 34 1 1–360 2016 
Маш. инж. науч. спис. Год. Број  стр. Скопје  
 
MECHANICAL ENGINEERING –  SCIENTIFIC JOURNAL 
МАШИНСКО ИНЖЕНЕРСТВО –  НАУЧНО СПИСАНИЕ 
 
Published by 
Faculty of Mechanical Engineering, Ss. Cyril and Methodius University in Skopje, Republic of Macedonia 
Издава 
Машински факултет, Универзитет „Св. Кирил и Методиј” во Скопје, Република Македонија 
 
Published twice yearly – Излегува два пати годишно 
INTERNATIONAL EDITORIAL BOARD – МЕЃУНАРОДЕН УРЕДУВАЧКИ ОДБОР 
Slave Armenski (Faculty of Mechanical Engineering, Ss. Cyril and Methodius University in Skopje, Skopje,  
R. Macedonia), Aleksandar Gajić (Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia),  
Čedomir Duboka (Faculty of Mechanical Engineering, University of Belgrade, Belgrade, Serbia), Maslina Daruš 
(Faculty of Science and Technology, University Kebangsaan Malaysia, Bangi, Malaysia), Robert Minovski (Faculty  
of Mechanical Engineering, Ss. Cyril and Methodius University in Skopje, Skopje, R. Macedonia), Wilfried Sihn 
(Institute of Management Science, Vienna University of Technology, Vienna, Austria), Ivan Juraga (Faculty of 
Mechanical Engineering and Naval Architecture, University of Zagreb, Zagreb, Croatia), Janez Kramberger (Faculty  
of Mechanical Enginneering, University of Maribor, Maribor, Slovenia), Karl Kuzman (Faculty of Mechanical 
Engineering, University of Ljubljana, Ljubljana, Slovenia), Clarisse Molad (University of Phoenix, Phoenix, Arizona, 
USA), Todor Neshkov (Faculty of Mechanical Engineering, Technical University of Sofia, Sofia, Bulgaria),  
Zlatko Petreski (Faculty of Mechanical Engineering, Ss. Cyril and Methodius University in Skopje, Skopje, R. 
Macedonia), Miroslav Plančak (Faculty of Technical Sciences, University of Novi Sad, Novi Sad, Serbia),  
Remon Pop-Iliev (Faculty of Engineering and Applied Science, University of Ontario, Institute of Technology, Oshawa, 
Ontario, Canada), Predrag Popovski (Faculty of Mechanical Engineering, Ss. Cyril and Methodius University in Skopje, 
Skopje, R. Macedonia), Dobre Runčev (Faculty of Mechanical Engineering, Ss. Cyril and Methodius University in 
Skopje,  Skopje, R. Macedonia), Aleksandar Sedmak (Faculty of Mechanical Engineering, University of Belgrade, 
Belgrade, Serbia), Ilija Ćosić (Faculty of Technical Sciences, University of Novi Sad, Novi Sad, Serbia),  
Rolf Steinhilper (Faculty of Engineering Science, University of Bayreuth, Bayreuth, Germany) 
Editor in Chief  Одговорен уредник  
Assoc. Prof. Igor Gjurkov, Ph.D. Вон. проф. д-р Игор Ѓурков 
Co-editor in Chief  Заменик одговорен уредник 
Prof. Darko Danev, Ph.D. Проф. д-р Дарко Данев 
Assoc. Prof. Dame Dimitrovski, Ph.D., secretary  Вон. проф. д-р Даме Димитровски, секретар 
  
Technical editor managing Технички уредник 
Blagoja Bogatinoski Благоја Богатиноски  
  
Lectors Лектура  
Capie Polk Baily (English) Capie Polk Baily (англиски) 
Georgi Georgievski (Macedonian) Георги Георгиевски (македонски) 
  
Proof-reader  Коректор 
Alena Georgievska  Алена Георгиевска 
  
UDC: "St. Kliment Ohridski" Library – Skopje УДК: НУБ „Св.. Климент Охридски“ – Скопје 
Copies: 300 Тираж: 300 
Price: 520 denars Цена: 520 денари 
  
Address Адреса 
Faculty of Mechanical Engineering Машински факултет 
(Mechanical Engineering – Scientific Journal)   (Машинско инженерство – научно списание) 
Editor in Chief Одговорен уредник 
P.O.Box 464 пошт. фах 464 
MK-1001 Skopje, Republic of Macedonia МК-1001 Скопје, Република Македонија 
Mech. Eng. Sci. J. is indexed/abstracted in INIS (International Nuclear Information System) 
www.mf.ukim.edu.mk 
 
 MECHANICAL ENGINEERING – SCIENTIFIC JOURNAL 
FACULTY OF MECHANICAL ENGINEERING, SKOPJE, REPUBLIC OF MACEDONIA 
МАШИНСКО ИНЖЕНЕРСТВО – НАУЧНО СПИСАНИЕ   
 МАШИНСКИ ФАКУЛТЕТ, СКОПЈЕ, РЕПУБЛИКА МАКЕДОНИЈА 
 
Mech. Eng. Sci. J. Vol. No. p-p. Skopje 
 34 1 1–360 2016 
Маш. инж. науч. спис. Год. Број  стр. Скопје  
 
 
TABLE OF CONTENTS  
(С О Д Р Ж И Н А) 
 
PREFACE (Предговор) .................................................................................................................................................. 1–2 
TRANSPORT LOGISTICS AND VEHICLES 
(ЛОГИСТИКА ЗА ТРАНСПОРТ И ВОЗИЛА) 
503 – Aleksandar Zahariev, Igor Gjurkov 
IMPROVING VEHICLE PERFORMANCE USING INDEPENDENT ELECTRIC DRIVE AND ACTIVE  
ANTI-ROLL BARS 




504 – Igor Gjurkov 
SIMULATION STUDY OF THE EFFECT OF A SWITCHABLE CONTROL ADAPTIVE SUSPENSION ON 
VEHICLE’S TRANSIENT RESPONSE  
(Симулациско проучување на влијанието на адаптивниот систем за потпирање врз преодниот режим 
на движење на возилото) ............................................................................................................................... 19–25 
INDUSTRIAL MANAGEMENT 
(ИНДУСТРИСКИ МЕНАЏМЕНТ) 
505 – Kire Dimanoski, Gligorče Vrtanoski, Gordan Stojić  
SIMULATION MODEL FOR DIMENSIONING CAPACITY OF BORDER RAILWAY STATIONS 
(Симулациски модел за проектирањето на капацитетот на пограничните железнички станици) ............ 27–33 
506 – Milena Jakimoska, Mite Tomov, Mikolaj Kuzinovski 
MODEL OF INTERNAL PROCESS AUDIT IN ORGANIZATIONAL SYSTEMS 
(Модел за внатрешна проверка на процес во организациски систем) ....................................................... 35–40 
INDUSTRIAL DESIGN 
(ИНДУСТРИСКИ ДИЗАЈН) 
507 – Sofija Sidorenko, Violeta Vidoevska  
BIOLOGICALLY INSPIRED DESIGN APPLIED IN THE PROCESS OF PRODUCT DEVELOPMENT 
(Биолошко-инспириран дизајн применет во процесот на развој на производи) ........................................ 41–50 
4 Машинско инженерство – Научно списание – Содржина 
Mech. Eng. Sci. J. 34 (1) 3–8 (2016) 
GREDIT – Section 1  
Air – water – soil pollution 
(Воздух – вода – загадување на почвата) 
508 – Arianeta Deva Nura, Etleva Hamzaraj  
MICROBIOLOGICAL INVESTIGATION FOR ASSESSMENT OF WATER QUALITY IN GJAKOVA 
WATERSHED 
(Микробиолошко испитување за оценка на квалитетот на водата во вододелницата во Ѓаковица) ....... 51–57 
509 – Arzu Morkoyunlu Yüce, Tekin Yeken 
LEVELS AND SPATIAL DISTRIBUTION OF HEAVY METALS IN ENTEROMORPHA SP. FROM IZMIT 
BAY (TURKEY) 
(Нивоа и просторна дистрибуција на тешки метали во Enteromorpha sp. од Измитскиот залив 
(Турција)).......................................................................................................................................................... 59–64 
510 – Boško Boškovski, Slobodan Bogoevski, Trajče Stafilov, Gordana Ruseska, Mihail Kočubovski 
MIGRATION OF ARSENIC AND OTHER MICRO ELEMENTS IN ANTHROPOGENIC CONTAMINATED 
SOILS  
(Миграција на арсен и други микро елементи во антропогено контаминирани почви) ............................. 65–69 
511 – Marijan Laks, Daniel Stefanovski, Julijana Dimzova 
NOx EMISSIONS FROM HEAVY FUEL OIL BOILERS 
(Емисија на азотни оксиди NOX од ложишта на течни горива во воздух) ................................................... 71–78 
512 – Ismet Beqiraj, Dritan Topi, Armela Mazreku, Xhaklina Cani 
HEAVY METALS IN PETROLEUM COKE AND THEIR ASSOCIATION TO ENVIRONMENTAL RISK 
(Тешки метали во нафтениот кокс и нивната поврзаност со еколошки ризик) .......................................... 79–84 
513 – Ismet Beqiraj, Dritan Topi, Xhaklina Cani, Lumturi Hoxha  
SOIL POLLUTION FROM OILFIELDS’ EXPLOITATION IN ALBANIA – INCIDENCE OF THE MARINZA 
OILWELL EXPLOSION 
(Загадување на почвата од експлоатацијата на нафтените полиња во Aлбанија – Инцидентот  
со експлозијата на нафтениот извор Mаринца) ............................................................................................ 85–90 
514 – Jonida Tahiraj, Elda Marku, Aurel Nuro 
A PRELIMINARY STUDY OF THE PRESENCE OF SOME ORGANIC POLLUTANTS  
IN TOPSOIL SAMPLES IN INDUSTRIAL AREA OF ELBASAN, ALBANIA  
(Прелиминарна студија на присуството на некои органски загадувачи  
во примероци од горниот слој на почвата во индустриската област на Елбасан, Албанија) ................... 91–97 
515 – Lumturi Hoxha, Spiro Drushku, Ismet Beqiraj, Dritan Topi  
ENVIRONMENTAL IMPACT OF OIL REFINING INDUSTRY IN ALBANIA CASE OF BALLSH OIL 
REFINERY PLANT 
(Влијанието врз животната средина на нафтено-преработувачката индустрија во Албанија,  
Случај со фабриката за рафинирање на нафта во Балш) ........................................................................ 99–105 
516 – Majlinda Daci-Ajvazi, 
 
Lulzim Zeneli, Nexhat M. Daci,  Sevdije Govori, Albana Mehmeti, Dafina Hoxha 
KOSOVO COAL ASH A POLLUTANT AND ADSORBENT FOR ORGANIC AND INORGANIC 
POLLUTANTS  
(Косовскиот јагленов прав загадувач и адсорбент на органски и неоргански загадувачи) ................... 107–112 
517 – Mirela Alushllari, Nikolla Civici  
THE IMPACT OF INDUSTRIAL WASTE OF THE FORMER BATTERY PRODUCTION FACTORY ON 
SURFACE SOIL AROUND IT  
(Влијанието на индустрискиот отпад од поранешната фабрика за производство на акумулатори  
врз површинската почва околу неа) .......................................................................................................... 113–118 
518 – Slobodan Bogoevski, Boško Boskovski, Trajče Stafilov, Gordana Ruseska, Mihail Kočubovski  
SELECTIVE EXTRACTION AND PASSIVATION OF ARSENIC AND OTHER MICRO ELEMENTS  
OF ANTHROPOGENIC CONTAMINATED SOILS 
(Селективна екстракција и пасивизација на арсен и други микро елементи од антропогено 
контаминирани почви) ................................................................................................................................ 119–125 
 Mechanical Engineering – Scientific Journal – Table of Contentс 5 
Маш. инж. науч. спис. 34 (1) 3–8 (2016) 
519 – Stojan Srbinoski 
INTENSE RAINFALL AND DEGREE OF REMOVAL OF POLLUTING PARTICLES FROM THE AIR  
OVER SKOPJE 
(Интензивни врнежи и степенот на отстранување на загадувачките честички од воздухот  
над Скопје) ................................................................................................................................................... 127–132 
520 – Sonja Ketin, Selim Saćirović, Svetlana Stevović, Rade Biočanin  
MONITORING OF GROUDWATER AFTER THE ACCIDENT SITUATIONS  
(Мониторинг на подземни води по непогоди) ........................................................................................... 133–142 
GREDIT – Section 2  
Risk assessement and sustainable development 
(Процена на ризик и одрлив развој) 
521 – Maja Peceva, Taško Rizov, Atanas Kočov 
CHEMICAL LEASING AS A NEW BUSINESS MODEL CONTRIBUTING  
TO SUSTAINABLE INDUSTRIAL DEVELOPMENT  
(Хемиски лизинг како нов бизнис модел кој придонесува за одржлив индустриски развој) ................. 143–147 
GREDIT – Section 3  
Renewable energyresources and management of natural resources 
(Обновливи извори на енергија и менаџмент со природни ресурси) 
522 – Armela Mazrreku, Ismet Beqiraj, Dritan Topi 
ALKALINE CATALYTIC APLICATION IN THE PRODUCTION OF BIODIESEL FROM VEGETABLE OILS 
(Примена на алкална катализа во производство на биодизел од растителни масла) .......................... 149–154 
523 – Armela Mazrreku, Ismet Beqiraj, Dritan Topi  
COMPARATIVE PERFORMANCE OF BIODIESEL PRODUCED FROM VEGETABLE OILS WITH 
CONVENTIONAL FUELS 
(Споредба на перформансите на биодизелот произведен од растителни масла  
со традиционалните горива) ...................................................................................................................... 155–160 
524 – Blerim Baruti, Ilirjan Malollari, Milaim Sadiku, Nushe Lajqi, Florent Dobroshi, Mensur Kelmendi, 
Mehush Aliu 
TREATMENT POSSIBILITY TO USE SOLAR PHOTOVOLTAIC SYSTEMS  
IN PUBLIC LIGHTING IN THE MUNICIPALITY OF MITROVICA 
(Испитување на можноста за користење на соларни фотоволтаични системи  
во јавно осветлување во општината Митровица) ..................................................................................... 161–164 
525 – Filip Mojsovski 
SOLAR DRYING OF RASPBERRY 
(Соларно сушење на малини) .................................................................................................................... 165–168 
526 – Igor Aleksovski, Slavčo Aleksovski, Zagorka Koneska 
CHEMICAL COMPOSITION OF BIO-OIL PRODUCED BY FAST PYROLYSIS OF WOOD CHIPS  
(Хемиски состав на био-масло добиено со брза пиролиза на струготини од дрво) .............................. 169–172 
527 – Xhaklina Cani, Ismet Beqiraj, Lorina Liçi, Ilirjan Malollari  
CHARACTERIZATION OF CRUDE OIL FROM VARIOUS NATURAL RESOURCES  
IN ALBANIA USING INSTRUMENTAL ANALYSIS 
(Карактеризација на суровата нафта од различни природни ресурси во Албанија користејќи 
инструментална анализа) ........................................................................................................................... 173–177 
GREDIT – Section 4  
Agriculture, Agroecology, Food quality safety 
(Агрокултура, агроекологија, квалитет на храна) 
528– Bahtir Hyseny, Rifat Morina, Alush Musaj 
COMPLEX MEDIA AND GENETIC MANIPULATION FOR IMPROVEMENT AND PRODUCTION  
OF NEW PRODUCT BY KLUYVEROMYCES MARXIANUS  
(Комплексен медиум и генетска манипулација за подобрување и производство на нов производ  
со Kluyveromyces marxianus) ...................................................................................................................... 179–184 
6 Машинско инженерство – Научно списание – Содржина 
Mech. Eng. Sci. J. 34 (1) 3–8 (2016) 
529 – Dorina Bonea, Viorica Urechean, Marin Soare  
SCREENING OF DROUGHT AND HEAT TOLERANT HYBRIDS IN MAIZE  
(ZEA MAYS L.) USING SELECTION INDEX AND RANKING METHOD  
(Скрининг на хибриди на пченка толерантни на суша и топлина (Zea mays L.)  
со користење на индекс за селекција и метод на рангирање) ................................................................ 185–191 
530 – Leomira Osmani-Lataj, Dritan Topi, Valdete Vorpsi, Erta Dodona 
MINERAL COMPOSITION OF HAZELNUT (CORYLUS AVELLANA) VARIETIES CULTIVATED IN 
ALBANIA; DAILY MINERAL ELEMENT REQUIREMENTS TO CONSUMERS 
(Минералниот состав на сортите на лешник (Corylus avellana) култивирани  
во Албанија; Дневни потреби за минерални елементи на конзументите) .............................................. 193–198 
531 – Rodica Soare, Maria Dinu, Cristina Babeanu, Elena Bonciu  
RESEARCHES CONCERNING YIELD AND MORPHOLOGICAL AND BIOCHEMICAL 
CHARACTERISTICS OF SOME KALE VARIETIES (BRASSICA OLERACEA L. VAR. ACEPHALA)  
AND CHINESE CABBAGE (BRASSICA RAPA VAR. CHINENSIS)  
(Истражувања во врска со приносот и морфолошките и биохемиските карактеристики на некои 
сорти кељ (Brassica Oleracea L. Var. Acephala) и кинеската зелка (Brassica Rapa Var. Chinensis)) ..... 199–204 
532 – Sadik Heta, Fatmira Shehu, Drita Bajraktari 
THE RISK OF ANTIBIOTIC RESIDUES IN CHICKEN EGGS IN KOSOVO  
(Ризикот од резидуи од антибиотици во јајцата од кокошки во Косово) ................................................. 205–207 
533 – Marin Soare, Payla Iancu, Dorina Bonea, Păniță Ovidiu  
SALICYLIC ACID PRIMING EFFECT ON THE GERMINATION CHARACTERISTICS FOR BEAN 
(PHASEOLUS VULGARIS L.) UNDER INDUCED DROUGHT CONDITIONS  
(Ефектот на квасење во салицилна киселина врз карактеристиките на ’ртење  
на гравот(Phaseolus vulgaris L.) во услови на индуцирана суша) ............................................................ 209–214 
534 – Ilirjana Boci, Ederina Ninga, Xhuljeta Hamiti, Pranvera Lazo  
EVALUATION OF INCIDENCE OF DDT [1,1,1-TRICHLORO-2,2-DI (4-CHLOROPHENYL) ETHANE]  
IN ANIMAL FAT 
(Евалуација на честотата на појавата на ДДТ [1,1,1-трихлоро-2,2-ди (4-хлорофенил) етан]  
во животинска маст) .................................................................................................................................... 215–220 
535 – Ilirjan Postoli, Fatmira Shehu 
THE IMPORTANCE OF THE IMPLEMENTATION OF HYGIENE PRACTICES IN FOOD BUSINESS 
OPERATORS 
(Важноста на примената на хигиенските навики кај операторите во прехрамбената индустрија) ....... 221–223 
GREDIT – Section 5  
Management of urban and industrial waste  
(Менаџмент со урбан и индустриски отпад) 
536 – Ekaterina Serafimova 
ANALYSIS OF WASTE SLUDGE FROM MUNICIPAL WASTEWATER TREATMENT PLANT IN 
BLAGOEVGRAD TOWN, BULGARIA  
(Анализа на тињата од отпадните води од општинската пречистителна станица во Благоевград, 
Бугарија) ...................................................................................................................................................... 225–232 
537 – Ekaterina Serafimova, Silvia Milenkova, Vilma Petkova, Yoncho Pelovski  
INTEGRATED WASTES TREATMENT AS A BASIC FOR PRODUCTION NEW MATERIALS 
(Интегрирана обработка на отпадот како основа за производство на нови материјали) ..................... 233–239 
538 – Goran Demboski, Vineta Srebrenkoska, Silvana Žežova, Sonja Ćortoševa  
UTILIZATION OF GARMENT INDUSTRY TEXTILE WASTE 
(Употреба на текстилниот отпад од конфекциската индустрија) ............................................................ 241–146 
539 – Karmina Miteva, Slavčo Aleksovski, Gordana Bogoeva-Gaceva 
EFFICIENCY OF DIFFERENT CATALYSTS IN PYROLYSIS OF WASTE POLYOLEFIN MIXTURE 
(Ефикасност на различни катализатори во пиролиза на отпадна полиолефинска смеса) ................... 247–252 
 Mechanical Engineering – Scientific Journal – Table of Contentс 7 
Маш. инж. науч. спис. 34 (1) 3–8 (2016) 
540 – Slavčo Aleksovski, Igor Aleksovski, Zagorka Koneska 
PYROLYSIS OF WASTE ENGINE OIL TO GASOLINE AND DIESEL FUEL 
(Пиролиза на отпадно моторно масло до бензин и дизелско гориво пиролиза на отпадно моторно 
масло до бензин и дизелско гориво) ......................................................................................................... 253–256 
GREDIT – Section 6  
Climate change, Biodiversity, Energy efficiency 
(Климатски промени, биодиверзитет, енергетска ефикасност) 
541 – Dimitar Dimitrov, Goran Čogelja, Vasilija Šarac  
RULES FOR ELECTRICITY EXCHANGE FOR PHOTOVOLTAIC RESIDENTIAL SYSTEMS  
(Правила за размена на електрична енергија за домаќинства со инсталиран фотоволтаичен  
систем) ......................................................................................................................................................... 257–263 
542 – Goce Kalevski, Vladimir Vaskov 
EFFICIENT USAGE OF ENERGY IN MODERN BUILDINGS  
(Ефикасно користење на енергија во модерните згради) ........................................................................ 265–270 
543 – Lidija Joleska Bureska  
INFLUENCE OF COAL QUALITY ON THE BOILER  EFFICIENCY AND OPPORTUNITY FOR 
IMPROVEMENT  
(Влијанието на квалитетот на јагленот врз ефикасноста на котлите и можност за подобрување) ...... 271–276 
544 – Suzana Kasovska-Georgieva, Martina Blinkova  
CLIMATE CHANGE IMPACT ASSESSMENT OF CULTURAL AND NATURAL HERITAGE IN OHRID 
REGION  
(Процена на влијанието на климатските промени врз културното и природното наследство  
во охридскиот регион) ................................................................................................................................. 277–284 
545 – Taško Rizov, Petrika Janeku, Atanas Kočov  
IMPLEMENTATION OF LOW CARBON TECHNOLOGIES IN THE MACEDONIAN AGRO INDUSTRY  
(Примена на технологии за намалување на емисиите на стакленички гасови во компании од агро 
индустријата во Македонија) ...................................................................................................................... 285–292 
546 – Yoncho Pelovski, Ekaterina Serafimova, Nikolay Kozarev, Anton Petrov, Vilma Petkova  
INFLUENCE OF SOME FACTORS ON THE GLOBAL CLIMATE SYSTEM AND NEEDED MEASURES  
(Влијанието на некои фактори врз глобалниот климатски систем и потребни мерки) .......................... 293–302 
547 – Alper Sezer, Turkan Goksal Ozbalta, Yusuf Yildiz 
ESTIMATION OF INDOOR RELATIVE HUMIDITY USING ANFIS AND BPNN: A CASE STUDY FROM 
ESKISEHIR, TURKEY  
(Процена на релативна влажност на внатрешен простор со употреба на моделите ANFIS и BPNN: 
Студија на случај од Eskisehir, Tурција) .................................................................................................... 303–309 
548 – Biljana Petrevska, Vlatko Čingoski 
CAN MACEDONIAN HOTELS BE GREEN: THE EVIDENCE OF HOTEL “FLAMINGO” – GEVGELIJA, 
MACEDONIA 
(Дали македонските хотели можат да бидат „зелени“: Докази за хотел "Фламинго" – Гевгелија, 
Македонија) ................................................................................................................................................. 311–321 
549 – Atanas Kočov, Stevan Kjosevski, Marina Malish Sazdovska, Latif Latifi 
CHALLENGES OF INTRODUCING ELECTRIC VEHICLES IN REPUBLIC OF MACEDONIA  
(Предизвици во воведувањето на електрични возила во Република Македонија)................................ 323–328 
550 – Arsim Maloku, Liridon S. Berisha, Ardita Thaqi, Eduard Andoni, Tahir Arbneshi  
VOLTAMMETRIC SENSOR FOR CHLOROPHENOLS BASED ON SCREEN PRINTED ELECTRODES 
MODIFIED WITH REDUCED GRAPHENE OXIDE  
(Волтаметриски сензор за хлорофеноли базиран на сито-печатени електроди модифицирани  
со редуциран графит оксид) ....................................................................................................................... 329–335 
8 Машинско инженерство – Научно списание – Содржина 
Mech. Eng. Sci. J. 34 (1) 3–8 (2016) 
GREDIT – Section 7  
Agriculture, Agroecology, Food quality safety 
(Агрокултура, агроекологија, квалитет на храна) 
551 – Erjola Reufi, Jozefita Marku, Thomas Bier  
ULTRASONIC PULSE VELOCITY INVESTIGATION OF POLYPROPYLENE AND STEEL FIBER 
REINFORCED CONCRETE 
(Определување на брзината на ултразвучниот импулс на полипропиленот и фибер-армираниот 
бетон) ........................................................................................................................................................... 337–341 
552 – Milica Igić. Petar Mitković, Jelena Đekić, Milena Dinić Branković, Mihailo Mitković 
SUSTAINABLE URBAN MOBILITY – PROBLEMS OF SUSTAINABLE BICYCLE TRAFFIC  
N CITY OF NIŠ 
(Одржлива урбана мобилност – Проблеми во одржлив велосипедски сообраќај во градот Ниш) ...... 343–351 
GREDIT – Section 8  
Agriculture, Agroecology, Food quality safety 
(Агрокултура, агроекологија, квалитет на храна) 
553 – Ilir Hebovija, Ilidjona Malollari  
THE ALBANIAN CRIMINAL LAW PROTECTION OF THE ENVIRONMENT AND THE CHALLENGES 
FACING THE CURRENT LEGISLATION IN THE FRAMEWORK OF EUROPEAN UNION INTEGRATION 
(Албанското казнено право во делот на заштита на животната средина и предизвиците на 
сегашното законодавство во рамките на интеграцијата во Европската Унија) ...................................... 353–357 
INSTRUCTIONS FOR AUTHORS .......................................................................................................................... 359–360 
 
 Number of article: 548 Mechanical Engineering – Scientific Journal, Vol. 34, No. 1, pp. 311–321 (2016) 
CODEN: MINSC5 In print: ISSN 1857–5293 
Received: January 15, 2016 On line: ISSN 1857–9191 
Accepted: February 29, 2016 UDC: 728.5 : 697]:502(497.715) 
Original scientific paper 
CAN MACEDONIAN HOTELS BE GREEN:  
THE EVIDENCE OF HOTEL “FLAMINGO” – GEVGELIJA, MACEDONIA 
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A b s t r a c t: Contemporary tourists are fully aware of numerous environmental concerns the tourism devel-
opment is facing with, so they have shifted their accommodation preferences towards eco-friendly hotel establish-
ments. They prefer green products and are willing to pay for “green” services. They expect an environmentally re-
sponsible hotel to meet their environmental needs and expectations. This provokes a profound modification in the ho-
tel industry which has steadily recognized the necessity for becoming greener in order to be well positioned in the 
competitive tourism market. The aim of this study is three-folded: (i) To assess the possibility of having “green” ho-
tels in Macedonia, by elaborating the case of hotel “Flamingo” from Gevgelija; (ii) To analyze the level of fulfillment 
of ecological and energy standards necessary for becoming an environmentally friendly hotel, i.e. eco-hotel; and (iii) 
To pose some valuable recommendations for boosting the development of eco-hotels in Macedonia. The research is 
based on interviews with hotel managers at all levels responsible for managing various hotel sectors related to pro-
ducing green products and services. The study has revealed that this five-star hotel has a positive attitude and percep-
tion for becoming an eco-hotel due to its willingness to use energy efficient appliances in order to reduce the energy 
consumption. In this line, some recommendations are posed in terms of strategies to help reduce negative impacts on 
high operational costs. These strategies include better isolation of the facility; enhancing and increasing the level of 
awareness among hotel personnel regarding the benefits that eco-hotels bring; introducing subsidies on local and cen-
tral level aimed at fulfilling preconditions for running a high energy efficient hotel; and introducing standards and 
specifications which will lead to application of environmental protection practices and energy efficient concepts in 
hotels as a strategic priority for further national tourism development. 
Key words: Green tourism; Eco-hotels; Environmental protection; Energy efficiency; Hotels 
ДАЛИ МАКЕДОНСКИТЕ ХОТЕЛИ МОЖАТ ДА БИДАТ „ЗЕЛЕНИ“:  
ДОКАЗИ ЗА ХОТЕЛ "ФЛАМИНГО" – ГЕВГЕЛИЈА, МАКЕДОНИЈА 
А п с т р а к т: Современите туристи претпочитаат „зелени“ производи и се подготвени да платат за т.н. 
„зелени“ услуги. Основни цели на оваа студија се: (1) да се даде проценка за можноста на развој на "зелени" 
хотели во Македонија, преку анализа на работењето на хотелот "Фламинго" во Гевгелија; (2) да се анализира 
нивото на исполнување на валидните еколошки и енергетски стандарди потребни за еден хотел да биде приз-
наен како „зелен“, односно еко-хотел; и (3) да се дадат корисни препораки за унапредување и развој на други 
еко-хотели во Македонија. Истражувањето се базира на реализирани анкети со менаџерите ор различни нивоа 
на менаџирање на хотелот кои се директно одговорни за управување со хотелските сектори кои во себе вклу-
чуваат создавање и понуда на „зелени“ производи и услуги на гостите. Студијата покажа дека овој хотел со 
пет ѕвездички има позитивен став и перцепцијата за да стане еко-хотел. Дополнително беше утврдена и него-
вата подготвеност во секојдневното работење да се користат енергетски ефикасни уреди со цел да се намали 
потрошувачката на енергија. Во трудот дадени се и некои препораки во однос на примена на проверени стра-
тегии во насока на намалување на негативното влијание кое зголемената потрошувачка на енергија го има врз 
високи оперативни трошоци. 
Клучни зборови: „зелен“ туризам; еко-хотели; заштита на животната средина; енергетска ефикасност 
INTRODUCTION  
Tourism industry has developed world-wide 
by spreading its numerous positive impacts. World 
globalization, improvement of the air traffic, espe-
cially the long-distance flights, modest transporta-
tion prices and easiness of the internet-based reser-
vations, provided increased number of opportuni-
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ties to travel, not only for leisure as in the past, but 
even more for business. The boom of tourism in-
dustry has brought a huge interest in investing 
largely, expecting quick repayment and increased 
profits. 
In parallel, the vast majority of tourists who 
frequently travel all around the globe, have become 
aware and started considering not only the quality 
of the lodgings and tourism-related services, but 
also some quite new and far from ordinary tourist 
issues, like: environmental protection, waste treat-
ment measures, energy efficiency, usage of renew-
able energy sources, green-house gas emissions, 
etc. In general, modern tourists start to seek and 
would gladly pay more for a “green tourism” or 
“eco-friendly tourism” rather than just select a 
simple low-cost ordinary hotel that offers standard 
services.  
In particular, the hotel managers had to re-
arrange quickly their priorities and to implement 
various measures to meet guest’s requests in re-
spect of their increased environmental needs. This 
means starting with education and training of the 
hotel personnel, followed by step-by-step imple-
mentation of a set of measures towards improve-
ment of services, and finally obtaining green or 
eco-certificates for the business in order to easily 
cope with the ever growing competition. 
On the other hand, the academia and research-
hers spent a lot of research efforts and published 
extensively on the investigated subject. So, the is-
sue of application of the renewable energy sources 
in tourism industry is a relatively well studied area 
[1–10]. Furthermore, Khemiri and Hassairi8 along 
with Kirk [11] argue the necessity of the energy 
use and the hotel environmental performance. 
Moreover, number of studies debate the need of 
always having in mind the environment, thus in-
troducing environmental protection programs in 
hotel activities in terms of reducing the energy 
consumption, recycling, composting food scraps 
etc. [12–15]. All this led to changes in tourists atti-
tudes towards eco-friendly business establishments 
[16], as well as to modifications in purchase, pro-
duction and operation processes and procedures 
resulting with increase for ecological conscious 
[16, 17]. The previous studies were also focused on 
the green economy and acceptance of renewable 
sources of energy [18–21]. Many academics note 
that hotels have noticed the benefits from improve-
ments into the environmental performance gene-
rally by reducing the operational costs [11, 22, 23] 
and sustaining the competitive advantage and in-
creased demand for eco-friendly hotels [3, 24, 25]. 
Even more, in some studies was found that tourists 
prefer much more to consume green products and 
are willing to pay for eco-friendly services [26–
28]. rather than for ordinary hospitality services. 
This research discusses lengthily the status of 
Macedonian hotel industry towards the environ-
mental awareness, the implementation of modern 
environmental standards, and perception on the 
energy efficiency, as well as the application of re-
newable energy resources. For that purpose, the 
analysis is based on the elaboration of the case 
study of the “Flamingo” hotel complex in Gevge-
lija, as one of the most representative five-star ho-
tels in Macedonia. The stress is put on assessment 
of the implemented standards, audit of the hotel 
business and interviews with employees and hotel 
managers on various managerial levels. The out-
comes revealed that this hotel has already under-
taken numerous successful steps to significantly 
develop the ecological and environmental status of 
the facility and notably has improved the energy 
efficiency of the business. Furthermore, the study 
concluded that the “Flamingo” hotel complex con-
siders to makes serious investments in future in 
order to obtain some of the widely renowned eco-
certificates for hotel business.  
RESEARCH BACKGROUND 
Hotel Complex “Flamingo” – Gevgelija  
The “Flamingo” hotel complex is located just 
outside the city of Gevgelija, in the southeastern 
part of Macedonia, near the Macedonian-Greek 
border. The complex covers an area of over 30,000 
m2 with more than 12,000 m2 construction area and 
has been operational since 2005. It comprises of a 
casino, a five-star hotel with a nightclub, a pent-
house, several superb level restaurants and a wide 
choice of bars. The hotel offers spacious and archi-
tecturally well-designed 41 luxury rooms, 11 busi-
ness suites, 6 super-exclusive apartments and spe-
cial rooms for disabled guests. The hotel also has a 
modern spa center and hydrotherapy massage, a 
fitness center, a hair salon, manicure and pedicure 
and a salon for cosmetic treatment. 
Research Tasks and Aims 
The main task in the research was to answer 
the following questions: Whether and to what ex-
tent the hotel managers in the hotel complex “Fla-
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mingo” implement the environmental and energy 
efficiency standards? Do they possess enough 
knowledge and capabilities for enforcing the eco-
standardization in their daily hotel operations? 
The research methodology was divided into 
several segments including personnel surveys and 
interviews with the managers on several executive 
levels, field work and audit of the daily operation 
of the hotel facility, as well as analysis of the ob-
tained results of the already taken measures for 
energy efficiency improvements. The surveys cov-
ered several important business fields such as: im-
plementation of the HACCP system, day-to-day 
hotel operation and maintenance, housekeeping 
and laundry, purchase of food, drinks and other 
goods and services, running of the kitchen, restau-
rants and bars, energy efficiency and reduction of 
energy related expenditures, inclusion of renew-
able energy resources, etc.  
Using the “Flamingo” hotel complex as a role 
model, the expected outcome of this research was 
to estimate the present environmental awareness in 
the five-star hotel industry in Macedonia, along 
with the necessity for defining a new standard level 
that has to be followed by other hotels in the line 
of obtaining a “green” or “eco-friendly” label or 
certificate. Additionally, the intention was to esti-
mate the expected investments which were part of 
this eco-friendly labeling process as well as the 
expected benefits for a particular hotel individually 
and possibly for the hotel industry in Macedonia in 
general. 
How “green” is enough green 
In its earliest phase, the term "green hotel" 
was related to several more or less today well 
known activities, such as a regular daily replace-
ment of the linens and towels with occasional re-
placement in accordance and cooperation with the 
hotel guests, re-setting the toilets flush and bath 
taps to spend less water, using additional room 
lightings instead of a single central main light, re-
cycling some of the hotel amenities or used goods, 
or even a modest utilization of renewable energy 
resources, especially for heating water. Today, all 
of the above mentioned measures are absolute 
minimum that any real "green hotel” must fully 
respects.  
In addition to these activities, today’s modern 
“green” or “eco-friendly” hotel must apply some 
measures for energy savings through the use of 
renewable energy, usage of bio-gradable cleaning 
products, natural materials, an offer of organically-
grown food and drinks and do recycling for all 
products and goods starting from their office sup-
plies up to the waste oils in the kitchen, batteries, 
used lamps, TV or and other electric appliances in 
the hotel. The rooms, by definition have to be 
"smart" and be able to provide full control and 
regulation of the energy consumption, heating and 
cooling system (HVAC), utility of efficient light-
ings and to have full security control over the 
guests regardless they are in or out of the room.  
The analysis of the average energy use in the 
hotel divided into segments is shown in Figure 1. It 
gives an idea where the focus of all activities for 
energy efficiency increase should be placed. The 
point which can be seen is that only four hotel ac-
tivities such as heating, cooling, hot water produc-
tion and lightings on average spent more than 60% 
of the entire hotel energy needs. Obviously, the 
major savings should be concentrated on the effi-
cient usage of energy and utilize any possible way 
for energy savings in these areas. 
 
Fig. 1. Energy use in hotel “Flamingo” divide by segments 
However, being "green" does not stop here. 
The hotel facilities with good "green" story always 
go a step further. Their employees have uniforms 
made of environmentally friendly material, guests 
have the opportunity to buy a number of eco-
friendly products as souvenirs and even complete 
public procurement within the hotel is determined 
by the principle: more environmentally acceptable, 
rather than cheap. 
Hotels which operate in accordance with 
these principles are often certified as "green". 
There are numerous certificated companies which 
deal with this type of eco certification of such ho-
tels with an assortment of more or less global eco-
certificates or eco-labels. To aid in these matters, if 
some hotel as a whole facility does not fulfill cer-
tain “green” practices and could not qualify for 
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obtaining any particular global eco-certificate, par-
tial certification is also possible, moving step-by-
step. For example first happens the certification 
only for the kitchen or one particular restaurant 
within the hotel complex, followed by a certifica-
tion for eco recycling and disposal of hazardous 
goods, then implementation of energy efficient 
measures, waste and sewage water treatment, etc., 
and finally finishing with a certification of the em-
ployees as so-called "green ambassadors." 
Eco-hotels and Eco-tourism 
Despite the already affirmed wellness, family, 
heritage, eno-gastro, ethno, business hotels, hotels 
for active holidays, etc. over the recent years the 
so-called eco-hotels have become a real tourism 
hit. Eco-hotels are usually defined as hotel facili-
ties that provide synergy between their operation 
and services and the full harmony of the nature. A 
hotel labelled as "eco" is actually a classic hotel 
which differs in that manner that the management 
team and its employees have an obligation about 
all their operational activities, starting from daily 
activities and ending with their long-term decision 
makings. Their conduct is also guided by the prin-
ciple of having least harmful impact on the envi-
ronment and the best impact on the community. 
Such a commitment means understanding the im-
pact their hotel has on the local environment at all 
levels, as well as the removal or mitigation of any 
potential adverse impacts that their business could 
have on the environment. In general, this kind of 
business operation is considered to be community 
responsible behavior or sustainable business opera-
tion. 
In fact, this is only a part of the mandatory 
mode of operation, which perhaps more than any 
others requires systematic and quality education 
for the employees. For example, the staff working 
in maintenance must be familiar with the numerous 
procedures related to daily check of the efficiency 
of the hotel system and its consumption – from 
heating, electricity, water, forest waste, work 
washing, to the tiniest elements that guests have 
come to expect in such hotels. Therefore, we be-
lieve that continuous education of the employees is 
one of the most important tasks for a successful 
operation of such “green” hotels, and this is the 
field where the major investment has to be directed 
for future eco-hotel managers, especially in Mace-
donia.  
HOTEL COMPLEX “FLAMINGO” AS A ROLE 
MODEL FOR ECO-HOTELS 
As mentioned above, the initial intention was 
to investigate the ecological standards applied in 
the hotel complex “Flamingo”. We compared these 
ecological standards with the contemporary inter-
national ecological standards, and selected those 
already implemented which fully comply with re-
nowned international standards. Finally, on one 
hand we estimated the benefits brought by that im-
plementation to the operational costs of the hotel, 
and on the other hand, used those standards as a 
model for other high category hotels in Macedonia 
to develop general national eco-hotel standards. 
Selection of the standardization criteria 
Several years ago, the top management of the 
hotel complex “Flamingo” decided to work to-
wards obtaining a “green” hotel or eco-friendly 
label certificate. For that purpose, they selected a 
set of the most important certification criteria. 
Those criteria were divided into several groups 
according to their similarities, such as: 
Energy efficiency measures and clean 
energy resource 
 Adequate selection and combination of en-
ergy resources (fossil fuels and renewable); 
 Energy efficiency of water heaters (boilers); 
 Energy efficiency of the central cooling sys-
tem (chillers); 
 Thermal insulation of all hotel facilities; 
 Hotel heating and air-conditioning systems; 
 Lighting (main and additional); 
 Utilization of efficient light bulbs; and 
 Control of the working hours of sauna and 
other spa facilities. 
Efficient use of water resources 
 Use of efficient toilet flushes and taps; 
 Protection of water sources and water sav-
ings; 
 Adjust the water flow in taps and showers; 
 Avoiding any possible water linkage; 
 Change of towels and bedding; 
 Watering the flowers and grass; and 
 Cleaning of waste-water and sewage water. 
The use and disposal of hazardous materials 
and chemicals 
 Utilization of bio-degradable cleaners; 
 Use of disinfectants; 
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 Working with hazardous materials; and  
 Permanent education of the hotel staff for 
appropriate way of handling hazardous ma-
terials, disinfectants, cleaners and deter-
gents. 
Waste Management 
 Waste selections by the staff and the guests; 
 Treatment of the hazardous waste; 
 Collection of waste in the rooms and bath-
rooms; and 
 Appropriate treatment of any other munici-
pal waste. 
Hotel management 
 Operation and maintenance of air condition-
ing and other servicing equipment; 
 Maintenance and servicing of boilers and 
heaters and piping; 
 Staff training; and 
 Promoting public transport. 
Policy for environmental protection 
 Establishing policy for environmental pro-
tection with an action plan; 
 Appointing responsible persons; 
 Recording and archiving; and 
 Educating and informing staff. 
Introduction of “smart” or “intelligent” hotel 
rooms 
The term "smart" or “intelligent” hotel room 
means use of microprocessor operated and con-
trolled station that monitors all parameters impor-
tant for normal functioning of a single hotel room 
or a group of hotel rooms. In general, it includes 
the supervision of the room temperature, guests 
input/output, alarms, etc. For achieving higher ef-
ficiency, these stations are usually connected to a 
single centralized computer, which provides cen-
tralized control of the entire floor, wing or even the 
entire hotel. With implementation of the concept of 
“intelligent” rooms in the hotel “Flamingo”, the 
following objectives are accomplished: 
 Significant reduction of energy and water 
consumption;  
 Reconcilable and smooth operation of all 
devices in the room; 
 Maximum convenience and comfort for the 
guests; 
 Increased reliability, security and quality of 
the hotel stay for the guests; 
 Increase staff efficiency due to the continu-
ous reception of on-line information; and 
 Development of increased "environmental 
awareness" among guests and employees. 
Except for administrative tasks, the computer 
system installed in the hotel is also used for man-
aging and supervision of all hotel operations. It has 
been proven that an investment in these new tech-
nologies (e.g. HVAC system) quickly pays off, 
both financially and by increasing the reliability 
and quality of the provided hotel services. Setting 
the HVAC system is very straightforward. Usually, 
it is based on a fuzzy logic and depends solely on 
the presence of the guest in the room and their 
wishes and needs. 
An example of automation settings of the 
HVAC system installed in the “smart” rooms of 
the hotel “Flamingo” is given in Table 1. As it can 
be seen, when the room is available, i.e. unoccu-
pied, only the refrigerator is operational, while af-
ter occupying the room, the settings of the room 
temperature and operation of the appliances be-
come subject to guests’ desires.  
T a b l e  1  
Automation of HVAC system 
Room status Status of the HVAC System 
Room is available (Anti-frost mode) 
Оnly the refrigerator from the mini 
bar is in function.  
Room is occupied, 
but the guest is 
outside the room 
(Economy mode) 
The refrigeratorr is in function, room 
temperature is set 3C lower than the 
outside temperature. If the window is 
open, the HVAC system does not 
operate. 
Room is occupied, 
and the guest is 
inside the room 
(Comfort mode) 
All functions (temperature, air-flow, 
etc.) within the room may be set by 
the guest. If the window is open, the 
HVAC system does not operate. 
Three separate operation modes are available, 
anti-frost mode, economy mode and comfort mode, 
which fully satisfy, on one hand the needs of the 
guests, and on the other hand they provide sustain-
able energy savings for the entire hotel. In addition 
to the heating and cooling regime, the “smart” 
rooms also enable some energy savings due to the 
various lighting modes, such as, all lights out for 
unoccupied and/or empty room, to full selective 
main and additional lightings when the guest is in 
his/her room. Finally, if the window or balcony 
door is left open, the whole air conditioning system 
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goes off for additional energy savings. All hall 
lights have motion sensors and they go on only if 
these sensors detect movements in the hall, other-
wise, the hall lights are permanently off. 
Obtained room data is transferred into the 
main computer where at any time the operators can 
get the whole picture of the events in the hotel. 
Figure 2, shows the computer monitor for the first 
floor of the hotel “Flamingo” with the obtained 
data for each room. 
Beside energy savings, these “smart” rooms 
provide high security and comfort for the guests by 
implementation of the so-called monitoring and 
supervision system. This system is based on the 
use of smart cards for opening the room door. 
These cards can have two options: “read”, or 
“read & write.” The “read” card can be used only 
for opening the room door and setting the control 
system within the room on. The “read & write” 
cards in addition to the above services, generate a 
computer log file where all activities for that par-
ticular room such as “when”, “who”, “how”, etc. 
are logged, monitored, and later even analyzed. 
 
Fig. 2. A snapshot of the HVAC monitoring system at hotel “Flamingo” 
Additionally, the smart card system supports 
several categories of inputs, such as: 
 Guest, maid, waiter, maintenance and 
management; 
 Room entry with a contactless card; 
 Supervision of the room’s front door, with 
alarm for unauthorized entry; 
 Signaling the presence of the guest in the 
room; 
 Various alarms, such as SOS alarms in 
bathrooms, rooms, common areas; etc. 
Investments and expected repayment period 
Before discussing the obtained benefits of the 
implementation of various energy efficiency mea-
sures and introduction of the “smart” room con-
cept at hotel “Flamingo”, we feel that a simple in-
vestment analysis should be done in respect to the 
invested funds and expected benefits, cost savings 
and repayment periods. A simple pre-investment 
analysis to justify the needs of new investments in 
implementation of environmentally and energy-
friendly measures was carried out. The proposed 
measures were divided into three groups, based on 
the implementation time, such as: the short time 
measures (amendment of thermostatic valves, re-
placement of showers’ heads, temperature adjust-
ment, etc.), the medium term measures (installing 
thermal solar systems for production of hot water, 
replacement and/or modernization of mixing 
valves and pumps, replacement of boilers, insula-
tion of the water pipes, etc.), and the long term 
measures (installation of photovoltaic system, in-
stallation of new energy efficient facades on the 
building, etc.). The results of this pre-investment 
analysis are given in Table 2. 
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T a b l e  2  
Pre-investment analysis 










Short term measures < 5 25 6,000 
Medium term measures > 5 37 10,000 
Long term measures > 10 70 20,000 
Effects of short term measures and introduction  
of “smart” rooms 
To show that introduction of a "smart” room 
at the hotel “Flamingo” can result in substantial 
energy savings, and to fully justify the investment 
in the new HVAC system, in cooperation with the 
hotel management, some measurements were car-
ried out for the period of only four months (Octo-
ber 2011 – January 2012). The measurements were 
conducted using two identical rooms; Room A 
where all functions provided in the HVAC system 
were enabled, while in the other room, Room B all 
HVAC functions were blocked. The energy sav-
ings were monitored, mostly as a result of various 
temperature adjustments in the rooms depending 
on the room status (unoccupied room, guest in the 
room, guest out of the room, etc.). The comparison 
of the obtained results for both rooms is shown in 
Table 3.  
According to the presented data, one can see 
that in case of the unoccupied room, the spent en-
ergy was 74.61% less for the room with installed 
HVAC system compared with the room without 
HVAC system, while in the case of occupied 
rooms, the energy savings are lower, but still sig-
nificantly high, at the level of 15.67% savings. 
These results show that investments in a HVAC 
intelligent system could rapidly repay its invest-
ment by reducing the operational cost spent only 
for energy, not mentioning the improvement of the 
quality of the guests’ accommodation. If this test 
had been done for a longer period and for different 
types of room, various guests, various occupancy 
rates, etc., even better energy saving results could 
have been obtained.  
T a b l e  3  
Comparison of the obtained measured results for a room with fully functional HVAC intelligent system 
(Room A), and a room with HVAC system blocked (Room B). 
Month  October November December January  Total  
Room A B A B A B A B A B 
Energy consumption (room is occupied) 712 816 661 773 749 886 891 1098 3013 3573 
Energy savings (B-A)/B (%) –12.75 –14.49 –15.46 –18.85 –15.67 
Energy consumption (room is unoccupied) 72 272 31 78 70 298 75 369 248 1017 
Energy savings (B-A)/B (%) –73.53 –60.26 –76.51 –79.67 –75.61 
 
According to some other tests done by other 
renowned hotel brands similar or even better re-
sults could be seen. For example, a similar analysis 
has been done by the hotel brand Holiday Inn in 
Madison, USA. The so-called GREM – Guest 
Room Energy Management system, was installed in 
their 110 rooms and the same was tested. The re-
sults showed that for the testing period of only nine 
months (January – September 2006), they saved 
381,908 kWh, which amounted more than 100% of 
the annual electricity consumption of the same ho-
tel for the entire previous year in the amount of 
378,673 kWh, or they were able to save more than 
$24,000 USD29. Even more, decreasing the room 
temperature for only 1C on average could lead to 
energy savings up to 6%, which in case of large 
hotel facilities could be significant drop-down of 
the overall operational cost [30]. 
Other significant energy and cost savings in 
the hotel industry could be expected in the air-
conditioning and air quality systems improving 
facilities. It is well-known that there are more than 
1,500 various bacteria, viruses and fungi that live 
in the air-conditioning units. Therefore, constant 
cleaning and proper maintenance of such devices is 
crucial for providing quality and clean environ-
ment for the hotel guests in their rooms and in 
other hotel facilities such as restaurants, bars, spa 
and fitness areas, children playgrounds, disco-
clubs, casinos, or anywhere the guests spend most 
of the time during their hotel stay. The hotel “Fla-
mingo” pays special attention to air-condition sys-
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tems and their clearness. For monitoring and con-
trol of the air-conditioning system, at hotel “Fla-
mingo” a special software tool is installed as 
shown in Figure 3. Using this software tool, the 
management of the hotel can take serious and 
timely measures to protect the health of the guests 
by means of regular periodical maintenance, at 
least once a month, for all filters of split systems, 
air handling pipes and electrostatic cleaners in full 
compliance with the appropriate ISO standards. 
The software also keeps records and documenta-
tion on all activities undertaken in connection with 
it. Therefore, the energy savings should not always 
be treated as compulsory, especially where the 
health and well-being of the hotel guests is of pri-
ority issue. Having “green” hotels means having 
the best on all levels not only savings in the opera-
tional cost, but also providing healthy environment 
and pleasure for the guests. 
 
Fig. 3. AirConditioning system control software at hotel “Flamingo” 
Finally, the measures implemented in the ho-
tel “Flamingo” in respect of water savings, espe-
cially hot water savings, are discussed. Hotels are 
large consumers of hot water. They use hot water 
on all levels, not only for the guests, but also in the 
kitchen, for cleaning, washing and ironing, indoor 
pools, spa and fitness centers, etc. Therefore, any 
hot water savings, even on a small scale could have 
a huge operation cost effect. A study done by the 
bathroom equipment producer Ideal Standards31 
shows that the type of water taps and shower sys-
tems used in the bathrooms could have huge influ-
ence on the amount of water expenditures and low-
ering the operational costs. Based on the total 
number of rooms in a hotel, the savings could be 
measured in thousands of Euros annually. The data 
are presented in Table 4.  
This data was compared with the data ob-
tained from the hotel “Flamingo”. Since this hotel 
has 60 rooms, and its average occupancy rate is 
80%, then the number of annual showers is esti-
mated at 12,000. If the average shower time is 5 
min, and the price of the water for heating and 
waste disposal is 4.6 EUR/m3 while the cold water 
price is 0.46 EUR/m3, the price per shower could 
be estimated as 0.76 EUR for non-mixing (two-
handle) taps, 0.69 EUR for mixed-valve taps, and 
0.32 EUR for thermostatic mixed-valve taps. 
Therefore, the savings per shower are estimated at 
0.07 EUR and 0.44 EUR for using mixed-valve 
and thermostatic mixed-valve taps instead of ordi-
nary two-handle non-mixed valve taps. Conse-
quently, the expected savings would be (12,000 × 
0.07) = 840 EUR when two-handle taps could be 
replaced with mixed-valve taps, up to (12,000 × 
0.44) = 5,280 EUR when new thermostatic mixed-
valve taps could be installed. As it can be seen, 
these results correspond with the data given in Ta-
ble 4. At present, the management of the hotel 
“Flamingo” has replaced all two-handle taps with 
mixed-valve taps, with a future plan all of them to 
be replaced with thermostatic mixed-valve taps. 
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T a b l e  4  













 20 5,840 4,420 4,001 1,851 
Savings  419 2,569 
 50 14,600 11,048 10,003 4,628 
Savings  1,045 6,420 
100 29,200 22,096 20,006 9,256 
Savings  2,090 12,840 
200 58,400 44,192 40,012 18,513 
Savings  4,180 25,679 
300 87,600 66,287 60,017 27,769 
Savings  6,270 38,518 
 
EXPECTED FUTURE ACTIVITIES  
AND IMPROVEMENTS  
To be a “green” hotel today is not a question 
of fashion but rather a question of survival espe-
cially in renowned tourist destinations such as It-
aly, Spain, France, Greece, Thailand, Switzerland, 
Hawaii, etc. Macedonia has a strategic aim to im-
prove its tourism supply and to increase the annual 
revenues from tourism. For the past several years, 
the number of tourists visiting Macedonia in-
creased dramatically mostly as a results of inten-
sive campaigns, promotions at international tour-
ism fairs, TV, magazines and other media com-
mercials. However, this positive trend could not 
last long if hotels do not follow the modern trends 
and standards specifically by investing in environ-
mentally friendly hotels and tourism services. Fur-
thermore, the eco-labeling and eco-certification of 
hotel establishments, as well as the education and 
training of the employees in terms of the environ-
ment protection, utilization of organic food, usage 
of renewable energy sources, the increase of en-
ergy efficiency and large penetration of sophisti-
cated information technology at any level, is a pri-
ority to Macedonian hotel industry.  
Application of all of the above mentioned, ac-
tually leads to implementation of a new and mod-
ern concept called “smart hotel” concept. This 
new concept means totally new and enhanced level 
of accommodation that might be offered to the 
guests, which satisfies even the highest standards 
in hotel industry. An example of a “smart hotel” 
concept is schematically presented in Figure 4. It is 
noticeable that this new hotel standard possesses a 
huge technical capability to capture the guests’ 
interest - from the time they step into the lobby, to 
the time they leave the hotel. 
 
Fig. 4. The “smart” hotel from the future 
Starting from the lobby and registration desk, 
restaurants and bars, a full high-speed Wi-Fi Inter-
net connection in all facilities is considered as a 
must. Each guest should freely enjoy using auto-
matic check-in and check-out, digital concierge 
and restaurants with specially designed POS termi-
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nals where the guest can automatically set their 
food and drink preferences, eating time and table 
selection, variety of room and hotel entertainments, 
all other hotel services, video-surveillance, etc. 
This new concept of the hotel industry gradually 
becomes available. 
CONCLUSION 
The study gives a brief overview of the pre-
sent status of the hotel industry in Macedonia, with 
a special accent on the environmental awareness. 
The key investigated issue was: how “green” are 
Macedonian hotel facilities by elaborating the case 
of the hotel complex “Flamingo” in Gevgelija, as 
one of the best positioned five-star hotels in Mace-
donia,. By means of several methodological ap-
proaches, such as literature review, survey and in-
terview with the hotel management, the field work 
and direct hotel audit, the study concludes that the 
“green” hotel concept is not unknown in Macedo-
nian hotel industry. However, mostly as a result of 
long already established practices, not enough staff 
education and lack of suitable investments, many 
hotel managers are conservative and reluctant 
when considering the issue of further investments 
in environmentally beneficial programs and the 
improvements of the eco-friendly appearance of 
their hotel facility.  
However, there is positive experience gained 
from the hotel “Flamingo” especially in the area of 
cost reduction based on the energy efficiency 
measures already taken, the implementation of 
“smart” room concept, the treatment of the waste 
water and garbage, hot water savings, etc. It also 
presents a valuable step forward towards the appli-
cation and achievement of eco-labeling of the ho-
tel. Some additional steps should be taken, particu-
larly in the field of better and larger level of utili-
zation of renewable energy sources, e.g. solar en-
ergy which is excessive at this location, not only 
for water heating, but also for self-sustained pro-
duction of electricity using the hotel and parking 
rooftops. Eventually, according to the guest re-
quests and the available funds, the management of 
the hotel is strongly motivated to enter into the 
modern “smart” hotel era in the future. 
What is most relevant is that other hotels in 
Macedonia should follow and closely monitor the 
current ecological improvements implemented in 
the hotel “Flamingo” in the line of implementation 
realised in their facilities. It is also important to 
initiate some development of national standards in 
respect to these issues, and to enforce them in tour-
ism industry by the official policy makers, such as 
the Ministry of economy or the Tourism Chamber 
of commerce. Hence, the hotel industry in Mace-
donia will be enhanced resulting into higher com-
petitiveness. Finally, the study recommends that 
the key-tourism players should necessarily create 
preconditions for further improvements of tourism 
and hospitality sector, generally by spending more 
efforts, time and investments for developing mod-
ern and highly sophisticated hotel facilities in the 
near future.  
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